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It is widely known that divalent silver has higher antibacterial performance than 
monovalent silver. US5, 017, 295 discloses antibacterial agents containing divalent silver. 
However, such divalent sliver will be only kept stable in concentrated acidic 
environment. As a result, it would be rather difficult and dangerous for the operation, 
5 usage, and transportation of such agents. 

US5, 089, 275 provides a type of solid antibacterial compound containing 
divalent silver. This compound is prepared through reacting acidic fluid divalent silver 
complex with anhydrous calcium sulfate so as to obtain stable hydrated solid. Although 
the solid antibacterial agents containing divalent silver solves the issue of the liquid state 
10 of divalent silver antibacterial agents, the product still faces the deficiency of long term 
storage stability because divalent silver is not supported onto the solid carriers by ion 
exchange. Therefore, the field of application is limited due to the fact to its water 
solubility, i.e. such solid antibacterial agents have to be used in cleaning water, such as 
swimming pool, bathtub,-industry cooling system, and so on. 

CN1286915 introduced a kind of inorganic high valence silver phosphate salt 
antibacterial agent, wherein titanium potassium phosphate salt powder is applied as 
carrier to be added into silver nitrate water solution so as to enable potassium ions of 
titanium potassium phosphate to be exchanged with the univalent silver ions to be loaded 
onto the carrier. Afterwards, filtration, rinse, and calcinations at 1000°C would be 
followed to obtain solid univalent silver antibacterial agent dispensed into water. And 
then, potassium persulphate or sodium persulphate would be applied for oxidation 
purposes, once again, the filtration, rinse and calcinations would be executed for 
obtaining solid bivalent or trivalent silver antibacterial agents. However, such process 
was redundant, complicated and costly. Even worse, when solid antibacterial agent 
containing univalent silver ions are dispensed into water solution to be re-oxidized, 
certain amount of univalent silver ions would be exchanged by sodium ions. As a result, 
it is difficult to produce stable high valent sliver antibacterial agent based on above 
mentioned method. 

Therefore, it is desirable to make intensified investigate into solid inorganic 
30 antibacterial agents containing divalent silver to broaden its field of applications. 
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What is Claimed is: 



1. An inorganic antibacterial agent containing high-valence silver, which are 
characterized by containing 2 to 6% by weight divalent silver, trivalent silver or 
tetravalent silver based on total weight of the antibacterial agents, wherein said high- 
valence silver is supported onto a solid carrier by an ion exchange reaction. 

2. The inorganic antibacterial agent containing high- valence silver, as recited 
in claim 1, wherein said solid carrier is selected from a group consisting of sodium 
zirconium-phosphate, sodium t itanium phosphate, sodium tin phosphate and zeolite. 

3. The inorganic antibacterial agent containing high- valence silver, as recited 
in claim 2, wherein said zeolite is selected from a group consisting of A-type zeolite, X- 
type zeolite, and Y-type zeolite. 

4. The inorganic antibacterial agent containing high-valence silver, as recited 
in claim 1, further containing 3.7% by weight of said divalent silver, said trivalent silver 
or said tetravalent silver based on a total weight of said antibacterial agent. 

5. The inorganic antibacterial agent containing high- valence silver, as recited 
in claim 1, wherein an average particle diameter of said inorganic antibacterial agent is 
ranged from 1.0 - 10.0 urn, preferably 1.0 - 2.0 ^im. 

6. A method for preparing an inorganic antibacterial agent containing high- 
valence silver, comprising the following steps: 

adding a solid carrier, which is capable of ion exchange, into a solution 
containing high-valence silver; 

substantially stirring said solution to obtain a pulp formed solution for enabling 
an ion exchange reaction between said high-valence silver ion and the exchangeable ion 
of said solid carrier to yield a solid compound, and 

filtering and drying said solid compound to ultimately obtain said inorganic 
antibacterial agent containing high valence silver. 
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7. The method, as recited in claim 6, wherein said solution containing high- 
valence silver is prepared by dissolving silver peroxide into persulphate or concentrated 
nitric acid to generate water solution containing bivalent sliver, periodic acid solution 
containing trivalent silver, and sliver acid solution containing tetravalent silver. 

8. The method, as recited in claim 6, wherein said solid carrier is selected 
from a group consisting of sodium zirconium phosphate, sodium titanium phosphate, 
sodium t in phosphate and zeolite. 

9. The method, as recited in claim 6, wherein a volume ratio between said 
solid carrier and said solution containing high-valence sliver is 1:6-10, preferably 1:8. 

10. The method, as recited in claim 6, wherein said ion exchange reaction 
between said high-valence silver and said solid carrier is reacted at a predetermined 
condition, wherein a pH value is ranged 1-5, preferably 3-5, temperature ranged 30°C to 
80°C, preferably 55°C to 65°C, best at 55°C, reacting time ranged 2-8 hours, preferably 
4-6 hours, wherein 20% NaOH or KOH is applied for adjusting said pH value. 

11. The method, as recited in claim 6, wherein said filtering and drying step 
further comprises sub-steps for washing a filter cake until a pH value ranged between 5- 
6, preferably 6, and for drying said filter cake at a temperature between 1 10 °C - 140 °C, 
preferably at 120 °C for 1 - 2 hours. 

12. The method, as recited in claim 6, further comprising a step for calcinating 
said solid compound between 800 °C to 1000 °C, preferable at 900 °C, for 2 - 4 hours, 
preferable 2 hours, and a step for grindinjg said solid compound by a gas flow pulverizer 
to obtain particles with a size of average diameter of 1.0 - 10.0 jam, preferably 1.0 - 2.0 
\im. 

13. comprising antibacterial clothing, antibacterial daily products, antibact e rial 
plastic products, antibacterial medical and mechanical devices, antibacterial structur e 
materials, antibact e rial c e ramics , antibacterial sanitary ware, and antibact e rial hom e 
e lectronic appliances. 
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